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New Faces - Same Policy - We Hope 


There are new faces in both the Florida Citrus Com- 
mission and Florida Citrus Mutual, but—we hope—no change 
of policy in these two great Florida Citrus organizations. 


The new men appointed and elected to positions of dir- 
ectorship in both organizations are well known to Florida 
citrus growers, men of long standing in the industry; men of 
real worth whore devotion to the welfare of the industry is 
unquestioned and whose continued service to the industry 
is to be expected 


Both the Florida Citrus Commission and Florida Citrus 
mutual have a great responsibility to Florida citrus growers— 
a responsibility which in the past has been carried out with 
vigor and integrity. There is every reason to expect that 
they will continue to serve the industry with that same single- 
ness of purpose and devotion to the interests of the growers. 


Cooperation between the two bodies is of the utmost 
interest to every phase of the industry. It is to be expected 
that men of the fine calibre of those in responsible positions 


in the two bodies will see that such cooperation exists and 
that the welfare of the industry as a whole is the paramount 
objective of all members. We believe that growers may 
look forward with confidence to such cooperative effort on the 
part of both organizations. 
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Summer I ime 
Is Growing [ime 


Citrus trees normally put on new growth during this period 
and provide nourishment to the crop which has been set. 
The functions of a proper fertilization program are to pro- 
vide trees with all the health-giving and strength-building 
nourishment possible, in order that the trees may produce 
big crops and crops of fine quality fruit and so that they 
may be strong enough to resist the ravages of pests and 
weather which may attack them. 


Florida Favorite Fertilizers over a period of 
many years have proven their helpfulness in 
promoting such a program, with the result 
that growers all over the citrus belt will 
vouch for the effectiveness of our fertilizers 
and our fertilization program. 


We invite every citrus grower to thoroughly investigate the 
proven records of achievement which have been attained 
through the use of our fertilizers and to compare results. 


Our staff of Field Service Men are eminently 
qualified to offer counsel and advice to Flor- 
ida growers and will gladly do so without 
obligation on your part. 


Then, too, we suggest that our delivery system carried on 
by means of our own fleet of trucks has proven throughout 
the years to be of exceptional advantage to all of our cus- 
tomers. 


Favorite 
INC. 
Old Tampa Road Lakeland, Florida 
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Sprays For Citrus 


For July 1950 


The advent of the 4th of July 
will find citrus growers in the 
midst of their scale 
1950. 


well 


control 
grams for Most programs 
are already planned and are 
in the process of execution; how- 
ever, there are some factors which 
should still be noted by individual 
growers wich may be of some im- 
portance to them in their spray 
schedule. Both purple scale and 
Florida red scale passed peaks of 
exg laying activity during the last 
two weeks in June. This means 
that the first two weeks in July 
will be especially advantageous for 
killing both species of scale. Other 
factors being equal. it would be 
preferable to spray before the 15th 
of the month rather than after that 
date. Where spray operations will 
continue up until August Ist, it is 
desirable that sprays for red scale 
control avoid the period of 10 days 
around August 1. Red scale will 
again be laying eggs approximately 
at that time. 

If oil sprays are being used grow- 
ers are again reminded that sprays 
applied after about the 20th of July 
may affect and color ad- 
versely. If possible apply oil sprays 
prior to that date. This is especi- 
ally important on fruit which is to 
be moved early in the season. 

Wtere parathion is being 
one additional precaution should be 
added to those which are already 
laid down. Where it is_ possible 
spray hands and workers handling 
parathion should be rotated so no 
individual man will have an ex- 
posure exceeding 6 days without 
several days away from the material. 
It is believed that this measure will 
be helpful in avoiding illnesses which 
have resulted in some cases. Pre- 
cautions should not be relaxed. 
Evidence which has been collected 
clearly shows that the relaxation 
of precaution by individual workers 
or by groups of workers has _ re- 
sulted in undue numbers of illnesses 
in particular spray operations. 
Parathion may be used safely on 
into August and September so that 
where parathion is being used it 
is not essential to rush the spray 
jeb and try to finish spraying by 
the latter part of July. Where 


pro- 


solids 


used 
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scale infestations are rather light 
the application of parathion may 
be held up for another month, six 
weeks or even longer if desired. 

The black scale, Saissetia oleae 
(Bernard), a species of scale usual- 
ly of no importance on citrus in 
Florida has been found in a num- 
ber of groves in Highlands and 
Polk counties within t-e past month. 
Regardless of spray programs, light 
to heavy infestations have been 
found in groves inspected to date. 
One of the symptoms of an infesta- 
tion is sooty mold. However mealy- 
bugs, whiteflies and aphids also 
secrete honeydew but if there is, 
at the present time, a noticeable 
amount of sooty mold on the leaves 
it would be well to inspect the 
young wood, especially the fruit 
stems, for black scale. 

The adult female is dark brown 
to black, nearly circular and has 
two transverse ridges and one lon- 
gitudinal ridge on the back which 
form the letter “H’. When the 
living adult female is turned over 
the inside of the ‘‘capsule” is full 
of pinkish colored eggs or a mix- 
ture of eggs and crawlers. 

The first stage of the scale is 
flat and somewhat oval with a 
brown colored ridge along the bac. 
The second stage of the scale is 
similar to the first stage except 
for the increase in size and as the 
scale reaches maturity the ridges 
become more apparent. 

Since the black scale has 
been a problem in Florida no spe- 
cific data in this state are at hand 
for its control other than an oil 
emulsion application at the same 
concentrations used for the control 
of purple and Florida red scale. 
The application should be made 
when a Ligh percentage of the 
scales are in the first stage and 
early second stage. Second stage 
scales that are almost mature are 
difficult to kill. The control will 


never 


not be satisfactory if the oil appli- 
cation is made when the adults 
are depositing eggs because the 
oil does not come in contact with 
the eggs and crawlers inside the 
scale capsule. 

Parathion has not been tested 
for the control of black scale. How- 
ever, parathion kas not been effec- 
tive for controlling the soft brown 
scale which is more or less the 
same type of scale as the black 
scale. 

Rust mites have come up in con- 
siderable numbers in many groves 
during the month of June and sul- 
fur will be applied for their control 
during July. The question of using 
lime sulfur always arises at this 
time of year. Lime sulfur should 
not be used on early and mid-season 
varieties of oranges. These include 
such varieties as Hamlins, Parson 
Brown, Pineapples, ete. If it is 
to be used on grapefruit or Va- 
lencias the gallonage should be 
reduced to a minimum at this time 
of year. <A thorough application 
of wettable sulfur may yield the 
same results as using lime sulfur. 

For more specific information 
consult the University of Florida 
Citrus Experiment Stations at Fort 
Pierce or Lake Alfred. 


USDA EXTENDS ORANGE 
EXPORT PROGRAM 


Production and Marketing 
Administration of the U. S. De- 
partment of Agriculture has an- 
nounced extensions of the periods 
for making sales, filing Notices of 
Intention, and exporting fresh and 
processed oranges under the orange 
export program to September 15, 
September 17, and September 30, 
respectively. Program termination 
dates as originally established were 
June 15, 17, and 25, respectively. 

Also, Singapore and The Federa- 
tion of Malaya have been added 
to the list of eligible destinations 
under this program. 


The 


During this hot weather, eggs should 
be gathered no less than twice and 
preferably three times per day and 
stored in the coolest possible place un- 
til they can be marketed. 
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Foods and Fertilizer... 


The fertilizer industry represents 
the most important advance ever 
made toward providing plenty of 
food for the peoples of the earth. 
By the use of fertilizers, it is pos- 
sible to bring the most. barren 
ground into production, to main- 
tain the productivity of fertile soils, 
and to raise the crop-producing 
capacities of all soils to higher 
levels. Without their use, the prob- 
lem of adequately meeting the food 
needs of the world’s 2 billion people 
is essentially insolvable. 

The raw materials that go into 
the production of fertilizer had 
their orgin largely in the face of 
the earth. As the rock underwent 
the action of the elements over the 
ages it lost a large part of its sub- 
stance to the sea. It is the job 
of tte fertilizer and the agricul- 
tural lime industries to return these 
leached-out materials to the land 
from which they came. The fer- 
tilizer industry, in addition, collects 
nitrogen from the _ inexhaustible 
supply in air and combines it with 
other used 
on the soil. 

The earth came into existence 
some 2 billion years ago. A billion 
years passed before even the simp- 
lest forms of life came into being, 
and it took another 700 million 
years for flowering plants to evolve. 
The primitive forms of man did 
not arrive on the until a 
mere million years ago. 

During the 2 billion 
the earth’s existence, gigantic forces 
were at work tearing the rock to 
pieces, leaching out the _ soluble 
salts, carrying them out to _ sea, 
and laying them on the bottom of 
the oceans. In addition, atmospher- 
ic nitrogen was being combined with 
carbon, hydrogen and oxygen on 
a tremendous scale to form organic 
matter. 

Much of what took place during 
this long expanse of time might 
appear to have been’ extremely 
wasteful. But there was method 
in Nature’s madnes.s_ The salts in 
the sea were not wasted. They 
merely awaited the hand of God 
and man. In due time, large de- 
posits of these rock-derived mater- 
ials were shoved up out of the 
ocean, and they are now being put 
back on the land from which they 
came. Among them are many bil- 
lions of tons of phosphate rock, 


elements so it can be 


scene 


years of 


potash salts, nitrate of soda, lime- 
stone, sulfur and borax. 

Everything on the earth, in the 
sea, and in the air above us has 
been placed at man’s disposal. He 
with a_ brain 

Out of such 
grown an enormous 
The fertilizer 
constitute a 

this in- 
some 45 


endowed 
think. 


has been 
with which to 
thinking has 
chemical industry. 

and lime _ producers 
highly important part of 
dustry. During 1949, 
million tons of material 
cessed and applied to the land, the 
United states alone. The 
sary raw products were eathered 
from ancient seas, from the deserts, 
and from the air. And, when these 
products had properly pro- 
cessed and applied to the land, the 
nothing 


were pro- 


neces- 


been 


results on the crops 
than phenomenal. Poor land 
was made good, good land was 
made better, and even the best land 
responded to their magic touch. 

Why are these chemicals so ef- 
fective? Merely because they add 
to the supply of essential plant- 
nutrient elements in the soil. This 
was one of the earliest discoveries 
of the agricultural 
began work on this problem about 
150 years ago. These chemists 
analyzed plants, the gases that 
escaped when they were burned, 
and the ash that remained. They 
analyzed the soils on which the 
plants had been grown, the manure 
that was applied to the land, the 
water that carried the necessary 
elements into the plants from the 
soil, and the air that was above 
and in the Out of the facts 
assembled by these procedures, a 
complete picture formulated 
of what plants require. It was 
shown that in proportion as any 
given soil was low or lacking in 
any given essential element more 
of that element could be added to 
advantage. Out of these findings 
grew the fertilizer industry. 

That is what one should expect. 
The most fertile lands on earth are 
tre irrigated deserts. All that is 
needed in the desert to produce 
luxuriant yields of the finest quali- 
ty food crops is to supply the miss- 
ing water. Irrigated desert lands 
contain al) the elements of fertility 
in abundance. All they need to 
become highly productive is that 
water be added through which these 
elements can move into the plant. 


were 


less 


chemists who 


soil. 


was 
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Such land can be farmed for a haf 
century before any reduc- 
tion in yield takes place. In due 
time, of course, extra nitrogen and 
phosphorus have to be applied and, 
after a century or so, some of the 
other fertility elements as_ well. 
In general, however, _ irrigated- 
desert soils are highly productive 
because the salts that have been 
dissolved out of the rocks from 
which they were derived were not 
carried away by heavy rains. These 
salts are the same kind as_ those 
that are hauled back and put on 
the land as fertilizers in the humid 
areas of this country. 

Some of the most productive land 
on earth has been reclaimed from 
tre ocean. A notable example of 
such reclamation is found in Hol- 
land. There a dike was built across 
an arm of the sea, the ocean water 
was pumped out, and the soil was 
gradually brought under cultiva- 
tion. The yields on this land are 
exceptionally Shigh, merely because 
the soil is saturated with sea salts. 
And the quality of these crops, like 
that of the grown on the 
irrigated arid earth, 
has never been questioned. 

It has long been known that the 
properties of soils are 


serious 


crops 
areas of the 


physical 
equally as important as their chem- 


determining their 
some areas, no 


ical makeup in 
productivity. In 
special physical problem is involved 
soils are made up of 
proportions of sand, 

But, for most soils, 

procedures are es- 
if it is to be maintained in 
good physical state. It must be 
well supplied with organic matter, 
and, following each period of cul- 
tivation, it must be given time to 
undergo a healing process. 

There is no substitute for organic 
matter. When worked over by soil 
microbes, built into the structure 
of the fungi that grow through tie 
soil, and reduced to the colloidal 
state, it becomes an intimate part 
of the soil, and when this has bevn 
done, the soil takes on highly im- 
proved physical properties as a re- 
sult of which it becomes much 
more favorable for the growth >of 
plant roots. But continued cu’’i- 
vation results in rapid loss of scil- 
organic matter. To overcome this 
loss and restore the granules, it 's 

Continued on Page 17) 


because ttre 
almost ideal 
silt and clay. 
two important 


sential 
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Nucellar Seedling 
Strains of Citrus... 


much more thorny than the parent, 
produce flowers at least one or 
two years later, and generally come 
into full bearing much slower. Some 
of these juvenile tree characteris- 
tics are commonly observed in citrus 
among seedlings grown 
for rootstocks. Such nursery trees 
are largely nucellar; that is why 
they are so uniform and practically 
indentical with the parent tree. 

careful study of  nucellar 
was made by Dr. Howard 


You have asked us to prepare 
a paper for your program which 
will summarize our present think- 
ing as to the value of nucellar 
seedling strains of citrus. The 
practical value of such strains as 
a means of rejuvenating 
the older varieties has been of 
especial interest to investigators and 
commercial 

Perhaps 
what 
the 
species by 


L. D. BATCHELOR(2) 
J. W. CAMERON (3) 
UNIVERSITY OF CALIFORNIA, 
CITRUS EXPERIMENT STATION, 
RIVERSIDE, CAL., 
AT MEETING FLORIDA STATE 
HORTICULTURAL SOCIETY 


AND 


some of nurseries 


fruit growers. 
should first 
seedlings are. In 
most Citrus 
several seedlings 
from a 
these may be a 
gametic seedling produced by the 
ordinary sexual process. The others 
are produced from cells of the seed 
parent outside the actual egg for 
These cells are known as the nec@l- js 
lus and seedlings arising from them 
are called ‘“nucellar seedlings.” 
These extra embryos which develop 


we explain 
nucellar 


reproduction of 


not feel called upon to prove or A 

disprove the theory that there is a strains 
general horticultural B. Frost (1938),4 who concluded 
crops which are propagated by bud- that there is considerable evidence 
ding, grafting, and other compar- that the tendency to bloom and set 
able Many papers have’ fruit increases as the thorniness 
been written on this subject, and decreases. He was able to reduce 
possibly a part of ;the explanation thorniness greatly in the progeny 
their not being in agreement, trees by selecting budwood as free 
their consideration of a wide as practical from thorns. Fig. 1, 
variety of plant material taken from Frost clearly demon- 
under diverse conditions. strates this, even though the buds 
have one were taken from a single unbranch- 


seed, senescence of 


may be produced single 
seed. One of 


means, 


cell. 


grown 
Nucellar 
out- 


seedlings, however, 


into nucellar seedlings are in some 

comparable to adventitious 
which push out from. twigs 
branches of trees. 

In reviewing practical value of 
nucellar strains of citrus we do 
; Paper no. 000, University of 
fornia Citrus Experiment Station. . 

Director, University of California 
Experiment Station. 

Assistant Geneticist, 
‘alifornia Citrus Experiment = Station. 
4. Frost, Howard B. 1938. Nucellar 

ryony and juvenile characters’ in 

al varieties of Citrus. Jour. Hered. 

423-432 3 figs. 


degree 
buds 


and 


Caii- 


rus 


University of 


standing characteristic whica makes 
them of value as a means _of_re- 
juvenating citrus varieties. 

So far as we know, all nucellar 
seedlings make an extremely vig- 
and rapid growth. In any 
sort of a comparison one can make 
with budded progeny of a parent 
tree, seedlings or budded_ trees 
from the seedlings usually grow 
much faster than the parent stock. 
The strains, however, are 


orous 


nucellar 


ed water sprout about two yards 
long. Frost concluded: “The evi- 
dence here presented indicates that, 
in the propagation of promising 
new varieties, the reduction of 
thorniness can often be greatly 
promoted by selection of thornless 
budwood on trees which have grown 
about five to ten years in the 
orchard.” The same _ investigator 
also concluded that seedling vigor 
is more persistent than seedling 
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rs Frost’s observations have been 


confirmed by those made subse- 
quently at Riverside. These un- 
favorable fruit characteristics, how- 
ever, are much more evident —with 
oranges and grapefruit than with 
lemons. Lemons are picked acord- 
ing to size, and in a rather im- 
mature state, and then cured. They 
thus escape some of the characteris- 
tics of azing to which oranges and 
grapefruit are subject. 

Several observers have noted that 
the fruit of the young clones gen- 


erally has fewer seeds in it than 

the old strains from which they 

have originated. This continues to 

be indicated in data obtained dur- 
: ing the last two years even from 
il n sic sen our oldest nucellar strains. 


Fig. 1. Young trees, all budded from one unbranched erect shoot. A—Two The percentage of total solids in 
trees from budwood taien near the middle of upper half of shoot, this half being the fruit of the nucellar strains 
almost completly thornless. B—T es fr , ake ‘ar base > , . . 

] l s lwo trees from budwood taken near base of of Valencia and Washington Navel 


shoot and bearing thorns about 38 to 5 em. long. (Photograph from Howard B. : 
Frost, 1938.) oranges has been determined per- 


iodically during the past two years. 
In a dozen or more comparisons 
wit) the parent strains there has 
been no significant difference in 
the total solids. Comparable obser- 
vations with the Satsuma orange 
have consistently shown that the 
nucellar strains were higher than 
portant. In this regard Frost fruit characteristics should not be — the parent strains in total solids. 
(1988) wrote as follows: “The overlooked by anyone who is con- The percentages in 1948 and 1949 
were approximately 12.4:11.4 and 
have a fairly general tendency to — strains even as a limited experiment. 14.0:12.6, 


thorniness. This has an important greater elongation, greater firm- 
bearing on the practical value of ness and ragginess of pulp, and 
any nucellar strains. earlier — onset of over-ripeness 

The fruit characteristics of the changes, including core hollowness, 
nucellar strains, or as Frost called rind puffing, and pulp granulation 
trem, the “young clones” are im-  and_= drying.” These unfavorable 


fruits of young clones seem to — sidering the planting of nucellar 
respectively, in such 
comparisons, 

Perhaps we should explain now 
wiry we are interested in these 
nucellar citrus strains. There are 


Fig. 2. Frost Eureka lemon tree, nucellar strain, six- Fig. 3. Eureka lemon tree, sixteen years old, old clone 
ew old. Compare this with the old clone tree in strain budded from seed parent of tree in Fig. 2, 
ig. 3. 
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several less distinct rea- 
one or of which 
frequently applicable to individual 
eases. Of especial importance in 
California is the reinvigoration of 
the Eureka lemon variety by proga- 
tion from a nucellar seedling. 

Che Eureka is the most popular 
and best quality fruit of all lemon 
varieites grown in the state. The 
tree characteristics are not so favor- 
able. The trees have only moderate 
vigor, have a tendency to exces- 
sive bearing followed by outbreaks 
of “shell bark” on the trunks, and 
often reach such a state of deteri- 
oration that a grove is unprofitable 
by the time the trees are fifteen 
years old. The nucellar strains 
seem to have enough 
to resist these 
very promising at the present time. 
Fortunately this advantage is gain- 
ed without sacrificing fruit quality 
or yield. 

The contrast between the 
Eureka, a nucellar strain, and 
old parent strain of Eureka 
which it is descended is s! 
Figs. 2 and 3. Both 


more or 


more are 


sons, 


added vigor 


diseases and are 


Frost 

the 
from 
own in 
on 


trees are 


Fig. 4. 
acca icc hatin Nila eat 


rootstock and are 
The Frost 
budded gen- 
seedling 
The 
the 
shell 


Sweet 
sixteen 
Eureka is 


orange 
years 
the second 
eration from the original 
which was produced in 1917. 
Frost is entirely free from 
physiological disease called 
bark in California, whereas the old 
clone tree is badly affected. There 
Las been more contrast in the size 
of these trees during the past five 


old. 


TRE Cl 


Frost Eureka lemon tree, nucellar strain, eight 


* 


TRUS | 


years than there was formerly. We 
think this is due in some measure 
to inroads of shell bark on the old 
The of these two 
trees have been in direct propor- 
tion to their size for approximately 
the 


strain. yields 


past ten years. 

A typical tree of the third budded 
of Frost Eureka is 

Fie. 4 with the 
comparison in 


generation 
parent 
Fig 5. 
sour 


s-own in 
for 


trees of 


strain 
Ten 
orange 


each sort on 
rootstock are growing in 
adjacent rows in our experimental 
plot. Shell bark symptoms have 
not appeared on any of the trees; 
the 
budded 
than 
This added 
strain of 
of great interest 
to lemon producers in California 
has justified their prdagating 
more than hundred thousand 
Frost Eureka trees during the past 
two years. These have been widely 
planted throughout the lemon-grow- 
ing areas of the State. Other se- 
lected strains of the original Eureka 


nevertheless, nucellar trees of 
third 


markedly 


are 
the 


vigor 


this 


generation 
larger those of 
strain. 

nucellar 


parent 
of the 
lemon has 


Eureka 
been 


and 
one 


Fig. 5. 
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Seven 


have yielded nearly twice as ‘much 
fruit as the parent strain, and the 
fruit has The nu- 
cellar strain is now thirty-two years 
removed from the seedling parent. 

Another reason for interest in 
vigorous trees in general.-is 
difficulty in California in mak- 
replants grow satisfactorily in 
orchards. We used to think 
was due primarily to competi- 
with the old trees. We now 
convinced that there are other 
suen 


colored earlier. 


more 
our 
ing 
old 
this 
tion 
are 
factors operative in 
any event, t-ere have been so many 


cases. In 


practical failures in establishing re- 
plants that some orchardists are 
willing to all risk of unde- 
characteristics of nucellar 
and to try them 
resort. 

In many instances in California, 
planting land to citrus a 
time has proved a practical failure, 
even though the soil was. well 
adapted to the original orchard. 
This applies to oranges as well as 
The trees of such 
have made a very 
At a given age they have 


acept 
sirable 
strains almost as 


a last 


second 


lemons. second 
plantings 


growth. 


poor 


a. 
= ae 
a 


xa te 
a 


Eureka lemon tree, old clone strain, eight years 


years old; budded from tree shown in Fig. 2. old; budded from tree shown in Fig. 3. 


are being compared with the Frost 
Eureka, 
Anot*er 
reinvigoration is 
strains 


conspicuous 
the case of two 
of Owari satsuma 
produced by Dr. Howard B. Frost. 
Each much larger tree size 
than the parent strain of the same 
age. Over the last eight-year period 
the of the budded 
generation of the Owari 


example of 
nucellar 


shows 


trees second 


nucellar 


produced about half a com- 
pared with the original orchard at 
the same age. At present we are 
engaged in an extensive investigation 
the of this 
growing of other 
for four or more years fol- 
lowed by fumigation of the soil 
apparently does not entirely over- 

the difficulty. Orelardists 
therefore trying a 


crop 


to determine causes 


trouble. The 


crops 


come 


are few trees 
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of these nucellar strains 
in the planting. The 
sible practical value of this 
cedure with oranges and grapefruit 
is still in doubt. With lemons, the 


vigorous 
second pos- 


pro- 


results are very encouraging. 
The typical contrast 
group of the first 


tion of nucellar Campbell 


between a 
budded ‘genera- 


Valencia 


Fig. 6. Campbell Valencia orange 
tree, nucellar strain; first budded gen- 
eration, seven years old. Compare 
with Fig. 7. 


Fig. 8. Frost 
sixteen years old. 


Valencia orange 
Compare with Fig. 9, 


THE Cl 


tree, 
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old original 
illustrated in Figs. 6 and 
the late Dr. Howard 
could determine’ the 
from any 
above 


trees and trees of the 
strain is 
7. So 
S. Fawceit 


original 


far as 
strain is free 


virus disease and is average 
in size and vigor for the Valencia. 
Both old the 
trees budded on 


and are now 


the and new clone 


are sweet 


rootstock 


orange 


seven years 


ad 


Fig. 7. Campbell Valencia orange 
tree, old clone strain, seven years old. 
Compare with Fig. 6. 


Fig. 9. 
years old; 


nucellar strain, 
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old. The several nucellar  strai 


trees have blossomed very little ani 
have produced an exceedingly sma!! 
amount of fruit the 
clone has been normally productive. 
We have in the same _ orchard 
another nucellar strain of Valencia 
which is the third budded generation 
from the seedling’ tree and _ thirty- 
two years removed from its parent. 
In this the young 
producing almost exactly 
amount of fruit as the 
The trees in the nucellar 
strain are and pro- 
duce somewhat larger fruit and are 
for an 


whereas old 


case however, 
clone is 
the 


old clone, 


same 


more vigorous 


certainly more promising 
ultimately successful orchard. Sev- 
these nucellar strains with 
such abnormal vigor are worth test- 
ing old citrus land where ordi- 
nary strains been a_ partial 
failure. 


eral of 


on 
have 


Another characteristic of the nu- 


will 
that 


cellar strains which we hope 
in California is 
larger fruit 
The small 
California, especially 
oranges, is a very 
indeed a 
factors in 
nucel- 


value 

often 
the old 
size in 


be of 
they 
than 
fruit 
with 
important 
complex one with 


produce 
clones. 


Valencia 
problem. It is 
many 
The vigorous 
lar being tried in a 
limited commercial way as a partial 
remedy for this serious situation. 

The fact that passing a variety 
through the nucellar seedling stage 


the equation. 


strains are 


Valencia orange tree, old clone strain, sixteen 
psorosis 


symptoms evident in the foliase. 


Compare with Fig. 8. 
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screens out virus diseases is per- 
haps the most important reason 
for our being interested in this 
procedure. Even though a _ virus 
disease such as psorosis has existed 
in the parent tree the _ seedlings 
are free from it. We are indebted 
to the late Dr. Howard S. Fawcett 
for many observations made on 
this point. His unpublished notes 
and a limited number of published 
articles show that a case of the 
transmission of the disease 
psorosis from the seed parent to 
the nucellar seedling is parctically 
nonexistent. Some investigators 
have believed that possibly one of 
the reasons for the nucellar strains’ 
faving so much more vigor than 
the parents was this factor of 
“sereening out’? such diseases as 
psorosis ,and possibly other virus 
diseases which are not now detect- 
able. Fig 8 and 9 show trees from 
Frost’s experiments which illustrate 
this very clearly. Fig. 8 shows a 
sixteen-year-old Frost nucellar Va- 
lencia tree free from psorosis. This 
is the second budded generation 
and is thirty-two years removed 
from the seedling tree. Fig 9 is 
an old clone tree of the same age 
with psorosis symptoms in the foli- 
age. These trees now yield in 
direct proportion to their size. 

The importance of using nucellar 
seedlings in rejuvenating, in fact 
salvaging, some valuable variety of 
citrus which has been rather gen- 
erally infected with psorosis or 
other virus diseases can hardly be 
overestimated. As an example, we 
are informed that tre Ruby grape- 
fruit has become very generally 
infected with psorosis. This could 
easily happen when old trees are 
topworked with a new variety and 
the new tops used as a source of 
budwood. Only a small percentage 
of old psorosis-affected trees could 
quite generally infect the next gen- 
eration of trees. Passing the vari- 
ety through the nucellar seedling 
stage to screen out the virus and 
then rebudding in a few years from 
as nearly t*ornless wood as_ pos- 
sible becomes a practical and valu- 
able procedure. Without this meth- 
od of salvaging, such a_ variety 
might otherwise become relatively 
valueless. 

1 the case of the Eureka lemon 
we are not aware that any virus 
disease is involved. Yet, the re- 
juvenated Frost Eureka, free from 
the physiological shell bark, is 


virus 


literally salvaging the Eureka vari- 
ety 
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The reinvigoration of the trees 
even in the absence of any virus 
indicates that the added vigor in 
nucellar strains is due in part to 


factors other than freedom from 
virus diseases. This is clearly shown 
also in the case of the Valencias 
illustrated in Figs. 6 and 7. Much 
research work has to be done to 
find out what t*ese factors are. 
Probably there are several which 
contribute to these changes, and 
research work with viruses, hor- 
mones, and plant proteins will need 
to be carried out by chemists and 
plant physiologists before we fully 
understand this problem. 

One more phase of the practical 
use of nucellar strains of citrus 
with which we are naturally con- 
cerned is the probable length of 
time that desirable characteristics 
such as vigor will persist within 
a single budded generation. Also, 
throughout how many budded gen- 
erations should we expect them to 
persist? Our past experience has 
some bearing on the first question. 
Our oldest nucellar strains such as 
tre Eureka lemon, are now thirty- 
two years of age and two budded 
generations removed from the origi- 
nal nucellar seedling. The great 
ditference in vigor between the nu- 
cellar strain and the old parent 
strain has not decreased as time has 
gone on. It is clear, however, 
that our experiments are not old 
enough to really answer this ques- 
tion. The second part of the prob- 
lem is also being investigated and 
we now have second, third, fourth, 
and fifth budded generations from 
the nucellar seedling growing in 
our orchards beside comparable 
budded generations coming down 
from the old Eureka strain. Even 
in this fifth generation we could 
see the difference in vigor in the 
nursery when the trees were one 
year o!d. We are now about to 
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bud the sixth generation and plan 
to continue these studies several 
decades. At present, there is no 
clear-cut evidence of the old clone 
and new clone gradually approach- 
ing each other in vigor. Theoreti- 
cally, we should expect them ulti- 
mately to do so. 


In closing we might add that a 
general evaluation of  nucellar 
strains of citrus varieties seems to 
us to be stimulating and valuable 
for the investigator and the prac- 
tical orchardist alike. Both should 
try out, and closely observe nucel- 
lar strains in a constructive way, 
but make only limited use of them 
at present until more experience 
is gained. 

The authors wish to express their 
appreciation to Dr. E. R. Parker, 
and Dr. W. P. Bitters for obtaining 
the illustrative material for this 
paper. 





Sound waves of very high frequency 
are being studied for use in clean- 
ing machinery and clothes, killing in- 
sects and sterilizing food. The U. S. 
Department of Agriculture has an ul- 
trasonics laboratory at Beltsville. 
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300 MILLION 


is a lot of 


telephone calls! 


What does it mean to 
make about 300 million tele- 
phone calls in a year? Just 
this: By spreading the total 
equally over our territory’s 
150,000 telephones, an aver- 
age of over 160 calls per 
month will be made on each 
telephone! 


This is one-third more 
than the national average. 
This expected all time high 
is further evidence that sub- 
Scribers in our territory de- 
rive. the greatest benefit 
from their telephones! 
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Present Status of Organic Versus 


Inorganic Nitrogen As Related 
To Yield And Fruit Quality... 


INTRODUCTION 


The success of any fertilizer pro- 
gram is dependent upon the nutri- 
ent requirements of the crop, and 
upon the nature and characteris- 
tics of the soil on which it grows. 
If our citrus soils contained large 
reserves of the needed nutrient 
elements, citrus could be grown 
without the use of commercial fer- 
tilizer until the time when the sup- 
ply of some particular element be- 
camé exhausted in the soil and 
consequently became a_ limiting 
factor in the growth of the plants. 
Thus it is evident that the amounts 
and kinds of nutrients, and the 
form in which they are supplied 
by a fertilizer program are deter- 
mined largely by the crop response 
which results from their application. 

In the early period of the devel- 
opment of the citrus industry in 
Florida the fertilizer program was 
not complicated by the need for 
supplying adequate amounts of 
magnesium, copper, zinc and man- 
today. Plantings 
limited largely 
soils, or to well 
drained heavier “flatwoods” soils 
which largely contained adequate 
supplies of the nutrients needed 
for the growth of citrus, and such 
fertilizers as were used were sup- 
plied as organics. These soils, al- 
though desirbale from the _ stand- 
point of natural fertility, were us- 
ually so situated that groves suf- 
fered heavily from cold damage. 
As the industry developed and ex- 
panded, the increase in new plant- 
ings was extended to the light 
sandy soils in the State, which be- 
cause of their better air drainage 
gave groves increased :old protec- 
tion. This situation combined with 
the use of rough lemon root-stock 
which appeared to be so well adapt- 
ed to these light sandy soils seemed 
to assure successful citrus produc- 
tion under these new conditions 
(1). The series of events which 
followed, however, proved this to 
be an optimistic viewpoint, for al- 


ganese as it is 


at that time were 
to “hammock” 
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though these soils were desirable 
in providing needed cold protection 
they were extremely low in natural 
fertility (2). Approximately coin- 
cident with the time these new 
plantings were coming into produc- 
tion there developed a trend away 
from the organic fertilizers pre- 
viously used in favor of less ex- 
pensive inorganic fertilizer salts. 
These materials were relatively pure 
and contained little magnesium, cop- 
per, zinc or manganese all of which 
elements were present in the or- 
ganics as sizable impurities. As a 
consequence of these changes there 
followed the gradual decrease in 
production and the general wide- 
spread occurrence of deficiencies 
of magnesium, copper, zinc and 
manganese which were so familiar 
to all those intimately engaged in 
growing citrus in Florida in the 
1920’s and 30’s (1). This rather 
brief historical outline is presented 
primarily to illustrate that it was 
not a question of whether nitrogen 
as such was supplied in an organic 
or an inorganic form which helped 
to precipitate the critical situation 
of the late 20’s and early 30's. 
This condition was in reality, due 
to deficiencies of magnesium, cop- 
per, zinc and manganese which de- 
veloped when these elements were 
no longer supplied as _ impurities 
in the fertilizers where inorganic 
sources of nitrogen and phosphoric 
acid were used. Inorganic nitro- 
gen was relatively cheap, but its 
recommended use at that time was 
false economy and eventually cost 
the citrus growers of the State 
thousands of dollars. A fertilizer 
program that does not maintain 
production is poor economy even 
though it may be cheaper in dol- 


This paper may be considered 
a progress report on te present 
status of organic versus inorganic 
nitrogen sources, it cannot be con- 
sidered final, but the results indi- 
cate definite trends. 

RESULTS 

The presented represent 
a portion of the data collected from 
Blocks IX and XI at the Citrus 
Experiemnt Station. The former 
is a fertilizer experiment involving 
Duncan and Marsh grapefruit vari- 
eties while the latter is a nitrogen 
experiment conducted in a 
block of Hamlin oranges. The nu- 
tritional program followed in the 
grapefruit block is presented in 
Table 1 and that for the Hamlin 
orange block in Table 2. All other 
treatments of the plots being com- 
pared have been identical and in 
keeping with accepted grove 
agement practices. 
Quality.—The 
quality, as characterized by _ the 
soluble titratable acid and 
vitamin C content of the juice has 
been shown to be highly correlated 
with nutritional treatments for 
citrus. This relationship has 
most pronounced between compari- 
sons of deficiency conditions as 
contrasted to those where the de- 
ficient element kas been supplied, 
but juice characteristics may 
be considered a fairly reliable in- 
dex of the efficiency of citrus nu- 
trition where deficiencies are not 
involved. 

The results of juice analyses of 
Duncan and Marsh grapefruit pro- 
duced under 40 percent organic 
and inorganic nitrogen source fer- 
tilizer programs are shown in Talles 
3 and 4. In order to conserve 
space only data for the past four 
years are presented but these years 
cover a fairly wide range of westh- 
er conditions. All data presen‘ed 
represent seasonal average val es 
for each of the years in question. 
These averages are based on the 
results of from 5 to 10 sampling 
dates during the period from Sc)- 
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Nutritional Program—Block IX—Marsh and Duncan Grapefruit.* 


Source of Nitrogen Plot Nos. 


Inorganic 3 & 10 
40% Organic 1 & 12 
100% Inorganic 4&9 
40% Organic 1 & 12 
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Table 1. 
Fertilizer Analysis — Dormant Nutritional 
Percentage Spray Lbs./100 Gals. 


N P205 K20 Mg0 Mn0 Cuo ZnSO4 MnS04 CuS0O4 


1940 - 1943 


6 8 2 1 1 3 3 

6 8 2 1 | ; 3 3 
1944 - 1948 

6 8 4 1 1 3 3 ae 

6 8 4 1 1 3 3 wae 


* Fertilizer applied Feb., June and Oct. at the rate of 15 lbs. per tree from 1940-45 and 20 lbs. per tree 1946- 
48. Lime is supplied so as to maintain an average soil pH of about 5.7. All plots received a neutral cop- 


per melanose spray. 











tember to February of each year 
so that the average values include 
samples taken both before and 
after the time that legal maturity 
was attained. These values have 
been found to be the best index 
of quality as single samples are 
more subject to reflect differences 
due to sampling errors. These 
values should not be associated 
with any specific date of samplinz 
since they represent the average of 
all the dates for any given year. 
The soluble solids content of the 
Duncan 2rapefruit juice was gen- 
erally higter where a completely 
inorganic fertilizer program was 
followed, except for the 1948-49 
season, when there was no appreci- 
able difference. These differences 
were not large, the average differ- 
ence amounting to only about 0.25 
of one Brix unit over the four 
year period. The citric acid con- 
tent was also slightly higher on the 
average each year but this differ- 
ence was not significant. No sig- 
nificant differences were found in 
the juice content, soluble — solids, 
titratable acid ratio, or vitamin C 
content. 

Comparison and analysis of the 
Marsh grapefruit data showed that 
no consistent or significant differ- 
ences in composition of the juice 
were affected by these treatments. 

Analyses of the juice data for 
Hamlin oranges are reported as 
seasonal averages for each treat- 
ment in Table 5. These average 
values include samples taken both 
before and after the period when 
fruit would pass the legal maturity 
standards, but the majority of the 
samples were taken before fruit 
was legally mature so that the time 
of passing the matarity standards 
each year for the block as a whole 
could be ascertained. These values 
should not be associated with any 
specific sampling date, they are 
used here since they reflect a truer 








indication of the effect of treat- solids content was found to be in 
ment and less difference due to the juice of fruit from trees which 
sampling error than would be shown received all their nitrogen from 
by samples collected on any single the organic source, castor pomace. 
specific date. The ltighest soluble Differences between these two 
solids content was found in the treatments were highly significant. 
juice of fruit from trees which The soluble solids values for tre 





received their nitrogen as ammon-_ other treatments were intermediate 
ium sulfate. The lowest soluble between these two and were not 
Table 2. 


Nutritional Program—Block XI—Hamlin Oranges.*! 


Fertilizer Analysis—Percentage 


Source of Nitrogen Plot No. N P205 K20 Mg0 MnO Cud 
Ammonium sulfate 3&8 4 6 8 4 1 Wy 
Sodium nitrate 26% 4 6 8 4 1 Wy 
Castor pomace 4&9 4 6 8 4 1 % 
%, Ammonium sulfate) 

1, Sodium nitrage ) 6 4 6 8 4 1 ly 


4 


Castor pomace 
k 


* All plots received 3 lbs./100 gals. ZnSO4, dormant spray and neutral 


copper melanose spray. 


! Fertilizer applied Feb., June and Oct. at rates of 10 Ibs. per tree 1944. 


45, 12 lbs. per tree 1946-47-48. 


Table 3. 
Internal Quality of Duncan Grapefruit as Affected by 40 Percent 
Organic and Inorganic Fertilizer Mixtures.* 


a 
to @ v4 2 s oy 
= N Oem > = a 
~s — -—o os s i 
a N s 5 Fa 
w r So = = r= 
ve 2 % neo eH ., S tial 
35 3 wb ny = = S | 
oO; _ os ~ o » 3 x 50 
DZ, & 22 <7 a oe Sa5 
1945-46 
40% Organic 70 251 9.11 1.47 6.22 44.0 
100% Inorganic 70 250 9.41 1.49 6.31 45.3 
1946-47 
40% Organic 64 220 8.72 1.29 6.83 42.6 
100‘ Inorganic 64 217 8.94 1.34 6.83 41.6 
1947-48 
40% Organic 64 223 8.36 1.22 6.66 38.7 
100‘ Inorganic 64 217 8.75 1.31 6.74 39.9 
1948-49 
40% Organic 64 240 9.63 1.52 6.34 37.5 
100% Inorganic 64 228 9.60 1.53 6.31 40.5 


oh 





Values included in above table represent the average of 5 to 10 samples 
taken each season from September to February, and include samples 
taken before and after fruit had reached legal maturity; they are not 
to be associated with any specific sampling date. 
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significantly different from them. 
There was no significant difference 
between any of the treatments in 
the other juice components studied. 

In sumarizing the effects of the 
treatments on quality it 
has been 


internal 


evident that there is a 
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S. No. 1 standards, or in the size 
of the fruit produced. 
Production.—The quantity of 
fruit procuced by trees under a fer- 
tilizer program determines to a 
extent its 
for commercial operations. 


usefulness 
A fair 


considerab'e 


Table 


4. 


Internal Quality of Marsh Grapefruit as Affected by 40 Percent 
Organic and Inorganic Fertilizer Mixtures.* 


ev ~ 
s oO 
Ge Sx a $ 
“¢ 5-P 3 § = a 
% be "> fz, "= as = ‘ S 
af . ns Aes MS - 
5. N ae = 5 3 6S Ss 
nA, Hh =a Sy SS. ee a5 
1945-46 
40%: Organic 70 227 8.60 1.39 6.14 41.4 
100‘~ Inorganic 70 231 8.48 1.38 6.15 40.8 
1946-47 
40% Organic 70 187 8.11 1.24 6.65 39.5 
100% Inorganic 70 200 8.26 1.22 6.94 38.2 
1947-48 
40‘~ Organic 70 186 7.60 1.26 6.10 33.6 
100°c Inorganic 70 189 7.78 1.27 6.2¢ 34.3 
1948-49 
40% Organic 70 212 8.42 1.32 6.43 34.4 
100% Inorganic 70 217 8.43 1.30 6.42 35.8 
* Values included in above table represent the average of 5 to 10 
samples taken each season from September to February, and include 


samples taken before and after fruit had reached legal maturity; they 
are not to be associated with any specific sampling date. 








slight increase in quality in favor 
of the inorganic treatments. wit 
the exception of Marsh grapefruit. 
These differences are however not 
of sufficient magnitude to be of 
any practical commercial importance 


with the exception of the higher 
soluble solids content of the Ham- 
lin juice from fruit taken from 


with ammonium sul- 
fate. Even in this instance the sol- 
uble solids were only significantly 
reduced where all of te nitrogen 
was derived from an organic source. 

External Quality.—The effect of 
ligh organic and inorzanic nitrogen 
fertilization on the percentages of 
fruit produced which would meet 
U. S. grade standards are shown in 
Tables 6 and 7. One of the points 
frequently cited in favor of high 
organic mixtures is the production 
of fruit of good texture, this is 
generally attributed to the slower 
and more uniform availability of 
nitrogen. Comparison of 
from these plots failed to show 
any consistent advantage for either 
the inorganic or 40 percent organic 
treatments for Duncan or Marsh 
grapefruit, or for any of the sources 
of nitrogen which were supplied 
the Hamlin oranges in the produc- 
tion of fruit which would meet U. 


trees supplied 


results 





Table 
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indication of the posibilities of any 
fertilizer schedule can be ascertain- 
ed only from a study of production 
over a fairly long period of time, 
and certain'y cannot be judged by 
the performance 
two year 
data 


during a one or 
period. The production 
summarized and presented in 
Table 8 shows the averazve pounds 
of fruit per tree produced by both 
Duncan and Marsh grapefruit vari- 
eties during tre period from 1940-41 
through 1948-49. Production fig- 
ures for the year 1944-45 are 
omitted since the October hurricane 
of that year removed almost all of 
the fruit and _ production 
for that year were not taken. In 
comparing the 40 percent organic 
and inorganic treatments, Plots 3 
and 10 (inorganic) are used for 
comparison with Plots 1 and 12 
(40 percent organic) during the 
period from 1940 to 1943 
these plots were receiving only 
two units of magnesium in the fer- 
tilizer during t*at period. Begin- 
ning with the 1944 season, magne- 
sium was supplied in amounts equiv- 
alent to four units of Mg0 to Plots 
1 and 12 and for this period, com- 
parison is made with inorganic 
Plets 4 and 9 which also 
this quantity of magnesium. 


records 


since 


receive 


5. 


Internal Quality of Hamlin Oranges as Affected by the 


Source of Nitrogen.* 


| 
| 
| 


Z S 
wa) 
S * = : aa 
= S 2 F ew 
2 & - 3, 2 , om 
3 8 e 42 a oe $ bo 
AZ oi os SH xe FS ee 
1945-46 
Castor pomace 200 5.4 8.62 0.76 11.57 54.6 
Ammonium § sulfate 200 5.9 9,10 0.81 11.22 56.4 
Sodium nitrate 200 5.8 8.75 0.80 10.87 57.5 
1s each above sources 200 5.5 8.90 0.80 11.13 54.6 
1946-47 
Castor pomace 216 5.0 9.23 0.81 11.69 50.7 
Ammonium § sulfate 216 4.9 9.52 0.83 a3.75 51.8 
Sodium nitrate 216 4.9 9.48 0.80 12.06 54.0 
1, each above sources 216 5.3 9.18 0.80 11.81 48.2 
1947-48 
Castor pomace 250 5.0 8.82 0.84 11.01 48.2 
Ammonium sulfate 250 5.3 9.01 0.86 11.06 47.% 
Sodium nitrate 250 5.1 8.79 0.86 10.83 43.! 
1%; each above sources 250 5.1 8.88 0.80 11.65 47.1 
1948-49 
Castor pomace 250 5.8 9.75 0.81 12.61 51. 
Ammonium = sulfate 250 5.7 10.40 0.83 13.21 53. 
Sodium nitrate 250 5.6 10.25 0.81 13.47 54.¢ 
% each above sources 250 5.6 10.22 0.82 


13.20 50. 





* Values included in the above table represent the average of 4 to 7 
samples taken each season from September to February and include 
samples taken before and after fruit had reached legal maturity; they 


are not to be associated with any specific sampling date. 
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Comparison of these two varieties 
of grapefruit shows that the trees 
receiving the inorganic treatment 
have yielded larger crops than those 
on the 40 percent organic program. 
Comparing the 8 year average 
values for Duncan, the difference 
between the two programs shows 
an average increase in yield per 
tree of 145 pounds per year in 
favor of the inorganic treatment. 
Although this difference appears to 
be quite large, statistical analysis 
of the yield data shows it to be 
just short of significance. Failure 
to show significance was due to 
variation in yie’d between dupli- 
cate plots of the same treatment. 

The yield of Marsh grapefruit 
produced under ttese programs 
shows the same trend as the Dun- 
can, and is even more pronounced. 
The inorganic treatment yield was 
207 pounds per tree higher over 
the eight year period than the 
organic treatment. Statistical ana- 
lysis showed this difference to be 
highly significant. 

Production data for Hamlin or- 
anges as influenced by sources of 
nitregen are presented in Table 9 
for the five year period (1944 
through 1948) in which the experi- 
ment has thus far been conducted. 
Trees receiving their nitrogen in 
the form of ammonium sulfate have 
to-date produced more fruit than 
has been produced by trees receiving 
any other single source of nitrogen 
in the experiment or from mixtures 
of the three sources. These trees 
over the five year period have 
averaged 580 pounds of frait per 
tree per year as compared to 422 
pounds of fruit for trees receiving 
all nitrogen from castor pomace. 
This difference of 138 pounds per 
tree per year is statistically signifi- 
cant. Differences in yield between 
trees receiving te castor pomace, 
sodium nitrate, and a mixture of 
the three sources were not signifi- 
cant. Further, there was no sig- 
nificant difference in yield between 
the ammonium sulfate treated trees 
and those which received nitrate 
of soda, or a mixture of the three 
sources, although only an additional 
five pounds per tree increase is 
required between the ammonium 
sulfate and the mixed source treat- 
ments to make it significant. 

Considering all of the yield data 
it must be assumed trat the trend 
at this time is strongly in the di- 
rection of increased yields from the 
inorganic sources of nitrogen. 
(Continued on page 16) 
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SS 


Source of Nitrogen U. S. U. S. U. S. _ a: a a ae 


40° Organic 55.53 40.52 3.95 70.73 28.03 1.24 
100% Inorganic 60.78 33.69 5.53 40.92 57.35 1.73 
1946-47 
40% Organic 42.61 48.03 9.36 43.95 45.00 11.05 
100% Inorganic 60.78 33.69 5.53 38.86 49.72 11.42 
1947-48 
40% Organic 0.21 24.79 75.00 4.66 42.84 52.50 
100% Inorganic 9.59 31.09 59.32 27.91 37.05 35.04 
1948-49 
40% Organic 76.72 16.92 6.36 46.96 47.17 5.87 
100% Inorganic 66.99 27.01 6.00 47.85 44.62 7.53 
Table 7. 
External Quality of Hamlin Oranges as Affected by Source of Nitrogen. 
Percentage of Fruit 
___in U. S. Grades Ave. 
Source of Nitrogen Plot Nos. us Um & Diameter 
No. 1 No.2 No. 3 (Inches) 


Castor pomace 4&9 42.7 39.8 7.5 2.97 
Ammonium sulfate 3 & 8 49.5 34.3 16.2 2.97 
Nitrate of soda 2&7 38.3 40.0 S17 3.00 
1%, Castor pomace ) 6 

¥%z Ammonium sulfate ) 6 42.8 36.4 20.8 2.97 
4g Nitrate of Soda ) 

1948-49 Season 

Castor pomace 4&9 62.5 35.6 1.9 2.89 
Ammonium sulfate 3 & 8 60.2 36.9 2.4 2.81 
Nitrate of soda 2&7 61.1 37.2 at 2.90 
¥% Castor pomace ) 6 

1%; Ammonium sulfate ) 6 68.1 28.1 3.8 2.88 
1%, Nitrate of Soda) 
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Table 6. 


External Quality of Duncan and Marsh Grapefruit as Affected by 
40 Percent Organic and Inorganic Fertilizer Treatments. 











Percentage of Fruit in U. S. Grades 
Duncan ; Marsh 










No. 1 No. 2 No. 3 No. 1 No. 2 No. 8 
1945-46 
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CONTROL 
RED SPIDER with DOW NEOTRAN 


Prolonged control of Citrus Red Mite (Purple Mite—Six Spotted Mite) can 
he expected by Citrus Growers who use NEOTRAN at the rate of 2 pounds | 
plus 6 pounds of wettable sulphur to 100 gallons of water. 

NEOTRAN Wettable is effective against eggs, immature forms and adults, 
has high residual effectiveness, safe to use on citrus anytime of the year, 
compatible with all commonly used insecticides and fungicides, low toxi- 
city hazard and relatively non-toxic to beneficial insects. 

Recommended by University of California Citrus Experiment Station, 
University of Florida Citrus Experiment Station and USDA Subtropical 
Fruit Insecis Laboratory, Fort Pierce. 



















Write or phone for descriptive literature 


COLLINS FEED & SUPPLY CO. 


N. E. 94th St. & FEC RY. 
Miami 38, Florida PHONE 7-7603 | 


Distributors for 
The Dow Chemical Co., - E. I. duPont de Nemours & Co., Inc. 
The Chapman Chemical Co. 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Je LYONIZER 


Department 





Reports Of Our Field Men... 


NORTH CENTRAL FLORIDA 
V. E. (Val) Bourland 

It continues dry in some sec- 
tions while in ohter areas the 
scattered rains have been suf- 
ficient to keep grove properties 
in good shape. Scale insects 
have been playing havoc in some 
groves, even killing large wood, 
but growers are busy with oil 
sprays and are getting these 
pests under control in most cases. 
Rust mite has also been working 
extensively and here too growers 
have had a difficuly time in get- 
ting them under control. With 
most of the summer application 
of fertilizer applied to groves 
we are now looking at the crop 
in prospect for the next shipping 
season and we are glad to re- 
port that it is very good. Cover 
crops are looking good and have 
made good growth where we 
have had ample rains. Most all 
valencias and grapefruit have 
been picked, but a number of 
packing houses have closed down 
and others will do so very short- 
ly. 


SOUTH POLK, HIGHLANDS 
AND HARDEE COUNTIES 
R. L. (Bob) Padgett 
The most serious handicap 
that we have had to overcome 
this spring and summer has been 
the continued drought. All 


groves have suffered to some 
extent from the dry weather 
and many groves’ that have 


never been irrigated were given 
water at some time during the 
past few months. It continues 
dry and irrigation plants are in 
full operation. We have a fairly 
good crop of fruit set for the 
approaching season and while a 
fairly large percentage of this 
is late bloom it appears that it 
will be of good quality. This 
late bloom could be of some ad- 
vantage in moving the _ fruit. 
The summer application of fertili- 
zer has been applied and is now 
beginning to work in keeping 
fruit and trees in excellent con- 
dition. Secale insects were bad 
to start this season and there 
have been generous applications 
of oil made during the past 
month or two to bring this pest 
under control. The vegetable 
crop in this section was not up 
to expectations this year. Some 
growers made money while others 





had a loss, due mostly to un- 
seasonable weather conditions. 


POLK COUNTY 
J. M. (Jim) Sample 

Getting ample water to grove 
property has been a_ problem 
for several months. While we 
have had some rain we have not 
had enough, and growers have 
been forced to keep their irri- 
gation plants going at full blast. 
At the present time it is getting 
awful dry in many = sections, 
necessitating further irrigation. 
In spite of the dry weather we 
have a good crop of fruit set 
in most cases and while a large 
part of it may be late bloom it 
appears that we are going to 
have some real quality fruit. The 
summer application of fertilizer 
has been applied and groves are 
looking very good. Spray ma- 
chines have been kept busy in 
an effort to keep scales and 
mites under control and from 
our observations it seems that 
they have done a very good job. 
Most of the fruit from this sec- 
tion has been moved and will be 
completely gone within the next 
week or two. 
HILLSBOROUGH & PINELLAS 

COUNTIES 
C. S. (Charlie) Little 

With the exception of the ex- 
tremely dry weather we have 
had a good season all over the 
territory. The drought has neces- 
sitated the spending of a great 
deal of money in keeping all 
irrigation plants going at full 
blast. However fruit prices have 
been good and with most of the 
growers wanting a good crop 
next year, all possible has been 
done to keep trees in good con- 
dition. We have made a normal 
application of fertilizer this sum- 
mer and trees and cover crops 
are in good shape. We had a 
large acreage of watermelons 
planted this spring but the cold 
weather nipped these just as the 
vines started to run and as a 
result the production has been 
very limited, but some growers 
came through and received good 
money for their crop. Due to 
heavy scale infestations it has 
been necessary to use oil sprays 
on all groves and it might be 
possible that the second oil 
sprays will have to be used on 


pwhnOeOUSTeryv 





some properties. The various 
mites have also done some dam- 
age, but now are pretty well 
under control. 


WEST CENTRAL FLORIDA 

E. A. (Mac) McCartney 

With the many jobs to be 
done at this season of the year 
on a citrus grove, most men 
have considered it necessary to 
go forward with their summer 
application of fertilizer. They 
have done this and almost with- 
out exception have used standard 
brands with a complete range of 
secondaries. The citrus groves 
are in excellent condition and 
have set a good crop of fruit 
to be harvested durnig the next 
season. Prices have been fair 
to good and as a general rule 
growers have made some money 
above the cost of production. 
The use of oil sprays have been 
very general and their use con- 
tinues at this time. Rust mite 
have been active but have been 


kept under control in a_ very 
satisfactory manner. The old 
crop of fruit has been moved 
and many packing houses are 


closed or will be during the next 
few days. There is a wide di- 
versity of opinion about how 
the crop will be sold next year 
and there is a 100% hope that 
it will be as good as during the 


past season, 
WEST FLORIDA 
Eaves Allison 
Weather conditions have not 
been too favorable this spring 


and summer 
of citrus, 


for the production 
vegetable or flower 


crops that are grown in _ the 
section. However, with the ex- 
pert care that growers have 


given the crops we certainly can- 
not call the season a failure. 
While there were heavy losses 
in some cases there were other 
growers that hit the market just 
right with real quality produce 
and made a nice profit. Our 
summer application of fertilizer 
to citrus groves is just about 
over and as a general rule the 
trees and fruit are in very good 
shape. It now appears that we 
will have considerable acreage 
of new land cleared during the 
summer for fall vegetable plant- 
ing. There were several water- 
melon growers in the Arcadia 
section that come through the 
ravages of weather and made 
good money on their melon crop. 


July, 1950 

































July 


| 


July 


1950 


THE CITRUS INDUSTRY 


ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Durin’ the past few weeks we've heard some 
discontented talk about the Florida Citrus Com- 
mission. Seems to us it is evident that this body 
has done an excellent job in the past and we 
hope that everything will soon be happy again 
in this group. The recent appointment of C. 
V. McClurg of Lakeland to this body certainly 
added prestige to the Commission as he is an able executive and a 
most capable business man. He is a citrus grower and banker and 
we know he will lend his abilities to complete cooperation in ef- 
fectin’ harmony among the group. 


There ain’t no question about the fact that we have had unusual 
weather conditions durin’ the past few months and these condi- 
tions hain’t helped citrus and vegetable production none. How- 
ever, with the natural talent of citrus and vegetable growers we’ll 
overcome our hard luck and work for a good season just ahead 
of us. Vegetable growers suffered either from too much rain or 
not enough, but in spite of it they did a swell job and kept fresh 
produce available for the consumin’ public of the nation. 


Fruit growers all over the state are workin’ as hard as they know 
how to develop an excellent crop of fruit to market this fall and 
next spring. Practically all groves has been properly fertilized 
and the spray program is bein’ carried out in more detail than 
we’ve ever seen before. This will add up to increased production 
and real quality fruit—the kind that will be in demand and will 
git top prices. 


We are now windin’ up our fiscal year and we want to thank each 
of our customers for their business and their good will. We hope 
that we may continue to serve you for many, many years to come 
and we'll keep right on doin’ our best to give your the finest fer- 
tilizer at all times and to give you service second to none. 


Durin’ the summer growers will be able to do many jobs they 
hain’t been able to get around to before. With extra labor avail- 
able we’d like to suggest that every grower get everything done 
durin’ this summer that will help his grove. 


Uncle Bill 
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Sodium nitrate 
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Plot 


R Be ke 


1 
3 
4 


DISCUSSION 


9 


12 
10* 


& 12 
& 10* 
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Nos. 


PRESENT STATUS OF ORGANIC 
VERSUS INORGANIC NITROGEN 
(Continued from page 13) 


The difficult problem in any re- 


It should 
that the 


zine 


and 
and 
were 


poor 


are 


since 
plemental elements contained in the 
organics would tend 
the occurrence of 


to 
grove 


results oped prior to its becoming a com- 
mercial problem. 
man- All things are relative. 
that 
not 


quality 
that there 
State 
not supply supplemental 


in recommended amounts, or 


these 


wo 


con- 
ditions high organic mixtures should 
be recommended in_ preference 


the sup- 


straight 
inorganic mixtures as reported here 
have given _ satisfactory 
only because adequate amounts of 
magnesium, copper, 
ganese were supplied, 
where these nutrients 
supplied to other trees in the same 
experimental block, those trees have 
gone out of production due to de- 
ficiencies, suffer severely from cold 
damage, and produce 
fruit. It is recognized 
are growers in the 
elements 
who 
apply them irregularly or only after 
deficiency symptoms 
to some extent. Under 


apparent 


forestall 
decline 
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414 
788 


817 
948 


1940-41 41-42 4 
Duncan Grapefruit 


312 
190 


INDUSTRY 


Table 8. 


Ave. ‘Yearly Production 
_ (Pounds per Tree) 
45-46 


42-43 


458 
927 


Production of Duncan and Marsh Grapefruit as Affected by Source of Nitrogen. 





"Ave. Production 
Pounds per Tree 





43-44 


840 
762 


Marsh Grapefruit 


531 
862 


774 
1005 


due to deficiencies. 


The use of high organic mixtures 
as insurance 


occurrence 
identified 


results of these plots is to be ad- Wwe'l in 


vocated at this time. be groves. 


considered. 


symptoms 


is 


advance 


against 


1015 
1199 


of ceficiencies 


could be 


another 
Tcrere is less likelihood 


of 


the 


694 


933 


1035 
1294 


Production for plots 3 & 10 from 1940-1943; plots 4-9 from 1944-1948. 


possible 
not yet 
factor 


to 


commercial 
With advance notice, such 
identified 
corrective measures could be devel- 


be 


and 


46-47 47-48 48-49 8 Year Period 


574 372 710 547 
786 452 703 692 
727 632 962 818 
911 1240 698 1025 
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search study is not to obtain the roe gps EH gag a studies on soils from Florida citres 
ata itse , ae ficiency c¢ ) s $s oc- ; ‘ 
data itself, but to know how and cotverency ¢ 1 - . as ¢ groves. Fla. Agr. Exp. Sta. Tech. 
where to make application of it curred in the early 30’s following Bul, 340. 1-50. 1939 

so that the greatest good may be adoption of inorganic programs will , . 5 

anne Abate = sces- reoccur, since the plots at the ae fala 
acomplished. It does not neces eee i = ae POLK PACKING Co., 

sarily follow that a broad and gen- Citrus Station which have been on PLANT DESTROYED 
eral recommendation for the use inorganic programs for a number 

of inorganic nitrogen based on the of years should show symptoms 


The packing plant of the Polk Pack- 
ing Company at Eloise, one of the 
very largest plants of its kind in the 
state, was almost totally destroyed by 
fire, entailing a loss of approximately 
$2,500,000. Only the citrus concen- 
trates unit was saved. President John 


While A. Snively says that it has not yet 


two decades ago it was wrong to been determined whether or not the 


use inorvanic mixtures of nitrogen, plant will be reconstructed. 


ptosphorus 


not necessarily 


ed with 


and potassium 
follow 
may not be used to advantage to- 
day so long as they are supplment- 
adequate 
other required nutrients. 


amounts 


it 
that 


of the 
It should The Florida Citrus Commission has 


does ee 


they GRAPEFRUIT MA- 


TURITY CODE SOME- 
WHAT RELAXED 


be emphasized that such a program _ granted a slight relaxation of the Flor- 
should be used only by growers who ida Citrus Code as regards the ma- 
are ‘willing to supply 


amounts 


of 


magnesium, 


adequate  turity test of grapefruit for the rest 
copper, of the season. This relaxation will 


zine and manganese and who follow’ permit the shipment of grapefruit, 


and observe 
ance of 


of a 


carefully 


their grove. 


strictly 
source fertilizer 


be tenable. 


Table 9. 


does 


inorganic 
program appear 


the 


the perform- much of which is sprouting seeds but 
Only 


under _ still short of the maturity provisions 
these conditions, irrespective of the of the citrus code. Unfortunately, the 
apparent advantages, 


use relaxation came too late in the season 
nitrogen to benefit the major part of the crop, 
to but growers with fruit still on the 


trees will be benefitted. 


Production of Hamlin Oranges as Affected by Source of Nitrogen. 
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% Ammonium sulfate ) 
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Plot Nos. 


Co DO te | 
RP BR 
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Ave. Yearly Production 


Yearly Ave. 





~ 1944-45 _ 


120 
238 
279 


214 


_ Pounds | per Tree) — Production 
45-46 46-47 47-48 48-49 per Tree fo. 
5 Yr. Period 
492 460 620 468 432 
584 523 582 448 475 
685 615 760 510 570 
570 524 652 478 460 
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FOODS AND FERTILIZERS 
(Continued from Page 4) 


necessary to seed the land down 
regularly to some type of sod crop 
whose tops form an umbrella that 
stops the fall of the rain before 
it reaches the soil, while its roots 
aid in the regranulation process. 

It is important to keep in mind 
that roots and roothairs are far 
superior to any other type of or- 
ganic matter that can be added to 
the soil. In growing, the roots 
dry out the soil and aid in its 
granulation. On dying, they add 
fresh supplies of organic matter. 
As the roots and other crop residues 
are acted on by soil microbes, their 
organic substance becomes an inti: 
mate part of the The only 
feasible method of quickly getting 
large amounts of organic matter 
down deeply into the subsoil is 
through the growth of deeprooted 
plants. In words, it must 
be grown there. 

It is at this point that fertilizers 
enter the picture in an _ especially 
important way. They stimulate not 
only much greater top growth 
of plants but much _ greater 
growth as well. In proportion as 
the soil is well fertilized and limed, 
roots are abundant, they spread 
throughout the plow depth of soil, 
and they grow down deeply into 
the subsoil. Thus by applying pure- 
ly inorganic amendments to _ the 
soil one can add greatly to its or- 
ganic-matter content. 

During a 15-year test of 4 clean- 
culture crops, 5 small grains, and 
6 hay crops at the West Virginia 
Agricultural Experiment Station, &% 
tons of fertilizer raised the total 
crop yields from 41,000 to 118,000 
pounds per acre. But it also great- 
ly increased the organic-matter con- 
tent of the soil, because of the 
much greater amount of 
stubble that were 
tre soil after the crops had 
harvested. The increase in organic 
matter in the plow depth of soil 
amounted to 3,600 pounds for 
each ton of fertilizer applied. If 
the subsoil had been examined as 
well, several hundred additional 
pounds gain in organic matter would 
certainly have been shown. It 
seems safe to assume, therefore, 
that 1 ton of fertilizer, rightly 
used on land that needs it, can be 
made to add 2 tons of organic 
matter to the soil, even wren all 
the crops are harvested and hauled 
away 


soil. 


other 


root 


roots and 
left in and on 
been 


Orzanic matter is the food of 
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microbes 
earth- 


billions of soil 
million or more 
inhabit every acre of 
good soil. Any practice that will 
add to the organic-matter supply 
in a soil will result in an increased 
number of living things in that 
soil. Here is where fertilizers and 
liming materials make one of their 
most important contributions. by 
their use much larger 
of organic food are made available 
for the life in the soil. The living 
things in the soil consume organic 
matter. They do not produce it. 
It is only the higher plants, which 


the many 
and of the 
worms that 


amounts 


Outside 
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Seventeen 


grow above the soil where they 
have access to the sun, that produce 
organic matter. In proportion as 
these higher plants can be made to 
thrive, to spread their leaves out 
in the sun so the chlorophyll can 
get a chance to do its work, more 
organic matter will be synthesized 
from air and water. 

Fertilizers increase crop yields, 
and they are needed and used pri- 
marily for that purpose. But they 
are of equal importance for adding 
organic matter to the soil and for 
increasing the life in the soil. If 
land is kept under cultivation con- 





appearance of fruit has a 


great bearing on internal quality. 


Whether 


fruit is grown for fresh 


markets or cans, adequate care of trees 
and fruit during summer months deter- 
mines the quality of the growing crop 
and health of trees for future crops. 


NACO Spray and Dust program can 


do the job. 


. Well and economically. 


JACKSONVILLE 1, FLORIDA 
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tinuously, the  soil-organic matter 


will be used up more rapidly than 
it is replaced by plant roots and 
crop residues. The answer to this 
difficutly is best found in taking 
the land out of cultivation part 
of the time and putting it into a 
sod crop. This means crop rota- 
tion. In lieu of this, it is neces- 
sary to grow cover crops and plow 
them under or to use animal ma- 
nures or compost. But neither crop 
rotation, nor cover crops, nor 
manure, nor all of t:em_ put to- 
gether will meet the needs for 
the kinds of quality yields that are 
required for profitable crop pro- 
duction. They must be supplement- 
ed with fertilizers and liming ma- 
terials. 

Farmers’ experiences with ferti- 
lizers have been so satisfactory for 
such a long period of time that 
many land owners have lost sight 
of some of the otcer essentials to 
good _ soil-management. In fact, 
fertilizers have been so badly used 
in so many cases that one would 
have thought they might have fallen 
into disrepute. Strange'y, however, 
the only people who object to the 
use of fertilizers are folks who 
don’t have any very imvortant rea- 
son for using t*em. Propazanda 
against fertilizers thrives among 
city folks, who have only a yard 
or a small flower or vegetable 
garden at their disposal. 

The controversy between the or- 
ganic gardening city folks and the 
more practically minded farmers 
centers around the word ‘Nature.”’ 
City farmers claim that fertilizers 
are contrary to Nature. Yet they 
are about the most natural things 
on earth. They come from the 
earth, and farmers are merely re- 
turning them to the earth. 

The finest handwork of Nature 
is man. The Psalmist says: 

“What is man that thou art mind- 
ful of him, and the son of man 
that thou visitest him? For thou 
Last made him a little lower than 
the angels, and hast crowned him 
with glory and honor. Thou madest 
him to have dominion over the 
works of thy hands, thou hast put 
all things under his feet, yea, and 
t-e beasts of the field, the fowl 
of the air, the fish of the sea, and 
whatsoever passes through the paths 
of the seas.” 

Of all the living things on earth, 
man is the only one that is capable 
of thinking and of acting upon his 
thoughts in a constructive manner. 
It is because of this that man is 
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permitted to rule the earth. 


man finally discovered that he could 
rock, potash 


sea-derived substances 


elements that 
soil-organic 
so doing man has made it possible 


contributions 
stands between us and any possible 


GRANT FOR CITRUS 
RESEARCH 
of $15,000 
made to the University of Florida 
Experiment Stations 
fundamental 
Experiment 


announced 


The grant, accepted 


finance research to study the effects 
phosphates 


compounds magnesium, 


research will 
compounds 
readily leach from the soil, particu- 
larly during Florida’s summer sea- 


The research will be done at the 
Citrus Experiment Station and will 
be under the direction of Dr. 
vice-director 
soils ctemist. 


be applicable 
to similar soil types in other states, 
Fifield said. 


recently to 


institutions 
& Company 
$2,000,000 
during the 


awarded over 


grant to the Florida Station within 
the last two years. 
announcing 
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grant, Fifield said, “The Universtiy 
of Florida Agricultural Experiment 
Stations are grateful to Swift & 
Company for this generous grant. 
It will enab'e us to make much more 
rapid progress than otherwise would 
have been possible in the field of 
soil research for citrus.” 


ADMINISTRATIVE COM- 
MITTEE IS NAMED 


The U. S. Department of Agri- 
culture has named members and 
alternates of the Administrative 
Committee to serve under the 
amended marketing agreement and 
order program for California-Ari- 
zona desert grapefruit, during the 
fiscal period beginning August 1, 
1950. 

Members and their alternates 
are: Max M. Zimmerer, Mecca, 
Calif. and Leland J. Yost, Tiermal, 
Calif.; Homer C. Poor, Alhambra, 
Calif. and Theron W. Walker, 
Indio, Calif.; J. E. Harshman and 
Louis A. Clarke, Brawely, Calif.; 
Joe Russo and G. W. Cutshow, 
Brawley, Calif.; Harry M. Clark 
and R. M. Hess, Phoenix, Ariz.; 
W. W. Pickrell and Arthur E. 
Burgher, Phoenix, Ariz.; Carl E. 
Hover and Dean H. Thayer, Mesa, 
Ariz.; Irwin Hearsh, Somerton, 
Ariz. and Lee Cheshire, Yuma, Ariz. 
The Administratice Committee, 
acting as the official administra- 
tive body under the marketing 
program, makes recommendations, 
wen it is deemed advisable, as to 
the grades and sizes of desert 
grapefruit that may be shipped in 
interstate commerce and to Canada 
and transmits the recommendations 
to the Secretary of Agriculture. 





Classified Ads 


CITRUS TREES — Standard Commer- 
cial Varieties and Rootstocks. In- 
formation, Recommendations and 
Prices Furnished Upon Request. 
Clay Hill Nurseries Co., Box 2880, 
Tampa, Florida. 


CLEOPATRA MANDARIN Seed and 
Seedlings, also contracting for bud- 
ded trees on Cleopatra. 


RUBY RED GRAPEFRUIT and all 
standard varieties on lemon aad 
sour stock. Grand Island Nurseries, 
Eustis, Florida. 

GOOD USED STEEL PIPE, new 
threads and couplings. All sizes. 

David Nichols Co., Rockmart, Ga. 











Where Quality Counts 


Profit-wise citrus growers know that the need for raising 
better fruit is greater than ever before. They know that 
smooth, marketable, top-quality fruit is the way to greater 
income — and that greater production, alone, is not the 
answer. 


That’s why so many growers are turning to Armour’s 
Big Crop Fertilizers to help earn higher profits. Just as 
crop follows crop, a better quality fruit follows the regular 
use of Armour’s in the grove. 


If you have a grove problem, ~_— us a card for on- 

the-spot advice from an Armour Field Representative. His 

Every Acr e knowledge costs you nothing. Like Armour’s Fertilizers 

Do I ts his one purpose is to help you get Quality “Where Quality 
Counts.” 


ARMOUR FERTILIZER WORKS 
JACKSONVILLE, FLORIDA 





PRODUCE 


aximum Crops 
OA 

TMM ALTCOTLT 
ay 

Lyons Fertilizers 


AGENTS CARRYING STOCE: 


a Pendleton Grain & Provision Co., 
Avon Park 
ou OO re nvl r Arnold Feed & Seed Store, 
9 9 Winter Garden 
Norman Blocker, Blanton 
Butler Feed Co., 409 18th St., 
Leesburg 
Dowling Feed Store, 715 9th St., 
Bradenton 


To join that large and successful group 
of Florida Growers who have found that 
the slogan shown above is something 
more than a catchy advertising phrase 

. . the fact that you can produce 
Maximum Crops of Finest Quality with 
Lyons Fertilizers, is a simple statement 
based upon many years of practical demon- 
stration . . . . Many of Florida’s most 
successful citrus growers have profited 
year after year through the use of Lyons 
Fertilizers. 


You, too, can profit by 
using Lyons Fertilizers 


Fertilizer Company 
Tampa, Florida 


FIELD REPRESENTATIVES: 


Taylor’s Feed Store, Zephyrhills 

Farmers Supply Co., 810 So. Collins$ 
Plant City 

Goding & Gilliam, Apopka 

R. F. Ragin, Sanford 

Harry Goldberg, Pompgno 

Hillsboro Feed & Millfng Co., 


J. L. Huffstutler, Dade City 
Tuckett, Inc., Minnegla 
Kilgore Hardware & Auto Parts, Ine, 


3021 E. flee Dede Tampa 


50th St. and E. Broadway, Tamp 
F. W. Minshew, Pigrson 
A. G. Macaulay, 1089 Central Ave. 
St. Petersburg 
John W. Parker, Arcadia 
Raymond Graham, Zolfo Springs 
Sarasota Feed Co., 121 S. Lemon Av 
Sarasota 
A. H. Schrader, San Antonio 
Thornton’s Feed Store, 
8717 Nebraska Ave., Tampa 
Slaughter & Taylor, Inc., 8th Ave. 
Palmetto 
J. C. Smith & Son, Lakeland 
Sparks & Jordan Hardware Co., 
5511 Nebraska Ave., Tampa 
Tampa Feed Co., 5904 Florida Ave» 
Tampa 
Tarpon Springs Feed Co., Tarpon 5 
South Bay Growers, Inc., South Bay 
Unity Farms, Inc., Pahokee 
Wells Citrus Service & Supply Co 
Tavares 
G. E. Wetherington, Route 2, 
Plant City ’* 
John W. Barber, Jr., Webster 


. Bourland, Winter Garden Norman Tuckett, Mount Dora 
Charles S. Little, Odessa Eaves Allison, Sarasota 
E. A. McCartney, Temple Terrace, Tampa R. L. Padgett, Avon Park 


¢ % Rickborn, Sales Manager, Lakeland J. M. Sample, Lake Hamilton 2 iz S| | Z - 
; W 





